ol 

xl 



1(0 

!^ 
lo 

50 

So 
!0 

■CO 
|rt 

So) 
sec 



MINISTRY OF THE ENVIRONMENT 



TOWNSHIP OF SMITH, WOODLAND ACRES 
AND BRIDGENORTH SUBDIVISION AREAS 



GROUND WATER SURVEY 



TD 
227 
.S65 
1973 

MOE 



H^' 



P. F. McKenna, F. Eng. 
1973 



■4k 4 



0] 



«*<iS 



TD Township of Smith, Woodland 

227 Acres and Brtdgenorth 

S65 subdivision areas / McKenna, P. 

1973 77739 



MINISTRY OF THE ENVIRONMENT 



TOWNSHIP OF SMITH, WOODLAND ACRES 
AND BRIDGENORTH SUBDIVISION AREAS 



GROUND WATER SURVEY 



P. F. McKenna, P. Eng, 
1973 



Copyright Provisions and Restrictions on Copying: 

This Ontario Ministry of the Environment work is protected by Crown 
copyright (unless otherwise indicated), which is held by the Queen's Printer 
for Ontario. It may be reproduced for non-commercial purposes if credit is 
given and Crown copyright is acknowledged. 

It may not be reproduced, in all or in part, part, for any commercial purpose 
except under a licence from the Queen's Printer for Ontario. 

For information on reproducing Government of Ontario works, please 
contact Service Ontario Publications at copvright@ontario.ca 



MINISTRY OF THE ENVIRONMENT 

TOWNSHIP OF SMITH 
WOODLAND ACRES AND BRIDGENORTH 
GROUND WATER SURVEY 

INTRODUCTION 

At the request of the Project Development Branch, 
the Water Quantity Management Branch carried out a ground- 
water survey in the Bridgenorth, Woodland Acres subdivision 
areas in the Township of Smith. The objective of the survey 
was to evaluate local ground-water conditions and to locate 
test-drilling sites where municipal well-water supplies 
could be developed if ground-water conditions were found 

to be favourable. 

The study was confined to an area within a three- 
mile (4,8 Km) radius of Bridgenorth and Woodland Acres. The 
field work consisted of the examination of geologic and 
topographic features, and the collection of well-water samples 
from selected wells for chemical analysis. 

Water-well records are summarized in Table 1. Well 
locations were not field checked. The well numbering 
system \ised in this report relates to the permanent coding 
numbers of the Ministry of the Environment. 
PRESENT SUPPLIES 

Most residents within the Township of Smith 
obtain water for domestic, industrial, and agriculttiral 
use from dug and drilled wells which terminate in the over- 
burden or the bedrock. 
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The Woodland Acres subdivision obtains water 
from the City of Peterborough via a temporary connection. 
Until recently, water was obtained from a communal well- 
water supply system comprising a total of five production 
wells of which four have been located in Figure 2. In 
1969, Hydrology Consultants Limited evaltiated the well 
field potential and reported on ground-water conditions 
in the Woodland Acres area. The consultant concluded that: 

(1) The existing wells were poorly constructed and rehabili- 
tation would be required to make them efficient, 

(2) The hydrogeo logic conditions of the area were not 
favourable for the construction of high-capacity wells. 

(3) The aquifer was fully developed and no further wells 
should be constructed in the area. 

(4) The perennial yield of the aquifer was approximately 
50 gpm (327 m^/day). 

WATER REQUIREMENTS 

According to the Sanitary Engineering Branch of 
the Ministry, the present populations of the Bridgenorth 
and Woodland Acres areas are 1500 and 808, respectively. It 
is estimated that the populations will increase to 2780 j 

and 2080, respectively, by the end of the 20-year design 
period. Assuming a maximum-day to average-day demand ratio 
of 2 to 1 and an average daily consumption of 100 gallons 
(0,46 m-^) per capita, well-water supplies capable of 
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yielding 195 gpra (1280 m /day) on a perennial basis and 390 

gpm (2560 m /day) on a short-term basis should be developed 

for Bridgenorth, and 145 gpm (950 ra^/day) and 290 gpm (1900 

3 
m /day) for Woodland Acres, Storage would be required to 

meet peak hourly and fire-flow demands. 

GEOLOGY 

Bedrock 

The Township of Smith is underlain by flat-lying 
Ordovician limestone of the Trenton-Black River Group. The 
rocks consist of bioclastic limestone and interbedded argil- 
laceous limestone that grade upwards into aphanicic lime- 
stone and thin beds of grey calcareous shale. 

The bedrock outcrops only along the Otonabee River. 
The strata dip gently in a southwesterly direction at about 
25 feet to the mile (5 m per km). The surface of the bed- 
rock appears to be gently undulating. There were insufficient 
well -log data to determine whether there are any bedrock 
depressions of hydrogeologic importance in the Bridgenorth 
and Woodland Acres areas. 
Overburden 

General 

The Township of Smith is located in the physio- 
graphic division called the Peterborough Drumlin Field by 

Chapman and Putnam. The overburden consists primarily of 
_ 

Chapman, L.J., and Putnam, D.F., 

Physiography of Southern Ontario, Toronto, University of 

Toronto Press, 1966, 386 p. 
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Pleistocene deposits and some Recent sediments. Much of 
the area is covered by glacial ground moraine which is 
composed of till containing more than 50 per cent sand 
and gravel. In a few areas, inters tratified lenses of 
sand and gravel are found in the till. 

The drvimllns within the study area are erosional 
in origin and were formed by the moulding of the ground 
moraine. The drumlins are oriented north 20 degrees east 
which suggests that they were formed by ice that moved in 
from the north-east. 

Two esker systems trend in a southwesterly 
direction parallel to the direction of ice movement. The 
size and the length of the eskers vary, however, where 
the eskers narrow the material is noticeably coarser in 
grain size. The eskers are not continuous and gaps were 
formed as a result of increases in flow velocity along the 
esker channel. 

Bridgenorth 

As shown in Figure 1, an esker with a length of 
approximately 12 miles (19 km) trends through Bridgenorth 
and ends in Chemung Lake. At Bridgenorth the esker forms 
part of the shoreline of the lake and extends inland for 
a distance of about one mile (1,5 km). At its point of high- 
est elevation, the esker is approximately 100 feet (31 m) above 
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the level of Chemung Lake. There are insufficient well-log 
data to determine the thickness of the deposit, however, 
at Fife Bay, 2,5 miles (4 km) south of Bridgenorth, the 
deposit is approximately 70 feet (21m) thick. 

North of Bridgenorth the esker is about one-half 
mile wide (0,8 km) and 75 feet (23 m) thick. A section 
exposed in a gravel pit contained a core of coarse gravelly 
channel deposits flanked by stratified sand and gravel, 
silt, and varved clay. 

In general, the thickness of the overburden in 
the Bridgenorth area varies from 10 to 116 feet (3 to 35 m) . 
The overburden in most areas is thin except where the 
esker s and drumlins occur. 
Woodland Acres 

From Woodland Acres an esker trends south-west 
into the City of Peterborough, The esker varies in height 
from 15 to 30 feet (5 to 9 m) , and has a width of about 
50 feet (15 m)« The materials exposed in an excavation 
located south of the production wells comprised a very 
coarse gravel with pebbles and cobbles, Varved clays and 
silts were observed in exposures at the edges of the pit. 
The depth to which the Coarser materials extend beneath the 
floor of the excavation is unknown, however, since the 
bedrock outcrops along the Otonabee River 800 feet 
(240 m) east of the site and the floor of the excavation 
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is approximately 25 feet (7,6 m) higher in elevation than 
the river, then up to 23 feet of the sand and gravel may 
be expected. 

The Woodland Acres Subdivision production wells 
are located at the north end of the esker. The over- 
burden in the area of the production wells is approximately 
50 feet (15 m) thick and comprises grey clay and gravel 
overlying a water-bearing fine to coarse gravel which is 
up to 20 feet (6m) thick. 
HYDRQGEQLOGY 
Bedrock 

Some of the water wells completed in the Township 
of Smith obtain potable water supplies from the bedrock. 
The wells seldom penetrate into the rock beyond a depth of 
10 to 15 feet (3 to 5 meters) , Where wells have been 
drilled to greater depths, they do not appear to produce 
significantly larger water supplies than the shallower wells. 

The specific capacities of the bedrock wells varied 
from less than 1,0 to 6.7 gpm/ft. of drawdown (21 to 144 m^/ 
day/m). About 87 per cent of the bedrock wells examined had 
specific capacities less than 1.0 gpra/ft. of drawdown 
(21 m-^/day/m) which is an indication of the generally poor 
water -yielding properties of the bedrock. 
Overburden 

Bridj^enorth 

Wells constructed in the overburden in the 
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Bridgenorth area obtain supplies from inters trat if led sand 

and gravel lenses in the ground moraine and drumllns, 

and from the coarse sands and gravels of the esker deposit. 

At Bridgenorth there are insufficient data to 
detemlne the thickness of the esker or whether the 
deposit extends beneath the waters of Chemung Lake. Topo- 
graphic and well-log data obtained from wells located east 
of Bridgenorth indicate that the bedrock surface may be at 
the same elevation as the lake. However, the logs of bore 
holes drilled by Dominion Soils Investigation Ltd. in a 
soil investigation for the construction of the causeway 
bridge and approaches north of Bridgenorth, indicate that 
the elevation of the bedrock surface is approximately 760 
feet. As the elevation of Chemung Lake is 807 feet, the 
overburden may extend to a depth of 47 feet (14 m) beneath 
the lake. 

Most wells in the Bridgenorth subdivision appear 
to obtain sufficient water from the surficial sands and 
gravels of the esker deposit. Well records are not available 
for these wells. This deposit has relatively large areal 
extent and it is estimated that the area of available 
recharge is over one square mile. The rate of recharge 
to the aquifer from precipitation would likely be high 
because the formation is tinconfined and permeable. 
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At Fife Bay most wells are shallow and are comple- 
ted in the surflclal sands and gravels of the esker deposit, 
From well- log and topographic data, the static water level 
of the wells appears to be approximately at or near the 
elevation of Chemung Lake. The aquifer appears to be under 
water-table conditions and may be hydraulically connected 
to the lake. Therefore, with pumping of a well, it may be 
possible to induce infiltration from the lake. In the log 
of well 3654, the well driller reported encountering up 
to 47 feet (14,4 m) of sand and gravel and the completed 
well had 28 feet (8.5 m) of available drawdown. If the 
elevation of the bedrock surface is in the order of 760 
feet as at Bridgenorth, then an additional 19 feet (9.1 m) 
of formation is available for development. The elevation 
of the bedrock surface may be less than 760 feet since 
well log date indicate that the surface slopes in a south- 
west direction. 

A map of the po tent iome trie surface was prepared 
from topographic and well -log data. The map indicates 
that the direction of ground -water flow east of Bridgenorth 
is toward Snelgrove Creek. The sand and gravel deposits 
which flank the creek are topographically high and are well 
drained. The thickness of the deposits in the valley of 
Snelgrove Creek is unknown but they are probably thin, 
possibly in the order of 20 feet (6,1 m) , 
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The specific capacities of all the overburden 

wells in the Township of Smith varied from less than 1.0 

to 10,0 gpm/ft. of drawdown (21 to 215 m /day/m) and 

averaged 1.3 (28). Over 32 per cent of the overburden wells 

had specific capacities greater than 1.0 gpm/ft. of draw- 
's 
down (21 m /day/m) , and the specific capacities of the wells 

completed in the esker deposit at Fife Bay were all over 

2,0 gpm/ft, of drawdown (44 m /day/m) and averaged 4,4 (95) , 

Woodland Acres Subdivision 

Geologic and well-log data, and the drawdown curves 
of the pumping tests carried out on the subdivision's pro- 
duction wells indicate that the esker deposit is laterally 
confined by strong negative boundaries. The yield of the 
production wells is reduced by these boundary conditions and 
by the limited available drawdown in the wells. The static 
water level in the production wells is approximately 20 
feet (6 m) below ground surface and the depth to the top of 
the aquifer is approximately 30 feet (9 ra) , 

From the available hydrogeologic data the aquifer 
within Woodland Acres appears to be fully developed. 
Additional low-capacity wells might be developed in the 
esker within the City of Peterborough to the west of the 
Peterborough filtration plant. However, the site is located 
within an area serviced by the City water -works system. 
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west of Woodland Acres, ground-water conditions 
in both the bedrock and the overbtirden appear to be 
generally unfavourable for the development of large - 
capacity wells. Well-log data indicate the area is under- 
lain by a thin basal sand and gravel which may have the 
potential to yield up to 10 to 20 gpm (65 to 130 m^/day) 
to individual wells. 
WATER QUALITY 

Water samples were collected from selected 
wells to determine the chemical quality of the ground 
water in the overburden and bedrock aquifers that underlie 
the study area. The results of the analyses are listed 
in Table 2. 

The analytical data were plotted graphically 
to segregate the sources of dissolved ions in the ground 
water, to determine whether changes in the chemistry of 
the ground water occur as it moves through an area, and 
to locate related geochemlcal problems. The data 
Indicated that the general chemical quality of the well- 
water samples collected from both overburden and bedrock 
wells met the water-quality objectives of the Ministry of 
the Environment. 

The chloride concentration in well 3606 (280 ppm) 
exceeded the Ministry's objective of 250 ppm. The source 
of the contaminant was not investigated but may be 
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related to road salting in the area. 

The concentration of nitrate as N did not 
exceed the Ministry's water-quality objective of 10 ppm 
(mg/litre) in all of the wells sampled, however, many 
of the concentrations reported are relatively high and 
likely indicate contamination of the ground water by 
either septic tank effluent and/or chemical fertilizers. 

Waters from the shallow bedrock wells and the 
overburden wells are chemically similar. However, 
experience in other areas suggests that the quality of 
the water obtained from the bedrock may become poorer with 
depth. 
FAVOURABLE TEST DRILLING AREA 

On the basis of the available hydro geologic data, 
those areas near firidgenorth, shown in Figure 1, appear 
to be favourable for testing. Test wells drilled in these 
areas should penetrate the entire thickness of the ovef-^ 
burden. Drilling into the bedrock beyond a depth of 10 to 
20 feet (3 to 6 m) is not recommended because of the gen- 
erally poor yield characteristics of the rock aquifers and 
the possibility that poorer quality may be encountered at 
depth. 
COST ESTIMATE OF TEST DRILLING 

It is estimated that up to 10 test holes will be 
required to adequately evaluate the potential of the 
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aquifers to yield large supplies p£ water. 

The estimated cost of the test-drilling program 

is $17,000. The cost is summarized as follows: 

Mobilization and demobilization $ 700 

Moving and setting up 3,500 

Drilling overburden 4,300 

Development 1,800 

Pumping tests 5,100 

Casing and associated materials 1,000 

Additional funds 600 



Total 17,000 

The additional funds in the estimate are to cover 
the cost of items not directly associated with test drill- 
ing, such as property options, ingress, and egress facilities, 
and temporary restoration of those well-water supplies 
which may be interrupted during drilling or test pumping. 
CONCLUSIONS 

It may be concluded that: 

(1) Ground-water conditions in the three areas near Bridge- 
north that are outlined in Figure 1 appear to be 
sufficiently favourable to warrant test drilling. 

(2) Supplies of ground water might be developed from sand 
and gravel aquifers in the Bridgenorth area. 

(3) The sand and gravel aquifer in the vicinity of the 
Woodland Acres production wells has been fully 
developed. 

(4) South of the Woodland Acres well field in the City of 
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Peterborough, an additional well supply of low 
yield may be developed in the bedrock or in the sand 
and gravel of the esker deposit. 
(3) The existing production wells at Woodland Acres 

could be rehabilitated and with proper well manage- 
ment the aquifer could yield up to 30 gpm (327 m^/ 
day) to wells. 

(6) Wells capable of yielding 10 to 20 gpm (65 to 130 m^/ 
day) might be developed in a thin sand and gravel 
deposit overlying the bedrock west of Woodland Acres. 

(7) The quality of the ground water from the sand and 
gravel deposits in the Township of Smith appears to 
be acceptable for municipal purposes. 

(8) The chemical quality of the ground water in both the 
overburden and bedrock aquifers may ctiange with heavy 
pumping. 

RECOMMENDATIONS 

It is recommended that: 

(1) A svrni of $17,000 be provided for any test drilling 
program carried out at Bridgenorth. 

(2) Any test-drilling program for Bridgenorth be carried 
out in the areas outlined in the report. 

(3) Extended pumping tests be carried out on any test wells 
encountering favourable formation to determine the 
hydraulic properties of the aquifer, the amount of 
Interference with nearby wells, and the changes in 
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chemical water quality with respect to pumping 
time. 

(4) The necessity for treatment of the water should be 
determined from the results of the chemical analyses 
of the well-water samples collected during the 
testing of the wells. 

(5) In accordance with Ministry policy, it will be 
necessary to provide for the restoration of water 
supplies to residents outside the serviced area 
whose wells are affected by the operation of any new 
municipal well to such a degree that an adequate 
supply cannot be obtained by means of a shallow 

or deep well pump, 

(6) Test drilling not be carried out at Woodland Acres 
because of low yield of both the bedrock and the 
overburden aquifers and that alternate sources of 
water supply be considered. 





Report by: P. F, McKenna, Hydro geologist. 

Surveys and Projects Section, 
Water Quantity Management Branch. 

Approved by: T. J, Yaifut^^k, Supervisor, 

Surveys and Projects Section, 
PFM/af Water Quantity Management Branch. 

9/3/73 
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o Test hole. 

9t l^rillcd woli ill overburden, 

O Drilled well ui bedrock. 

O Abandoned drilli^d well or well site in overburden, 

(^ Abandoned drilled well nr well slLe in bt'drock. 

i Flowing drilled well in overburden.. 

o Flowing drilled v;cil in bedrock* 

B Abandoned flowing drilled well or well site in bedroek. 

5 Abandoned I:lowin[;; drilled well or well site in overburden^o 

Q Bored or duj^ well, 

U Abandoned bored or dug well or well site, 

A Well point, 

A Abandoned well point or vre 11 -point site. 

(j) Drilled municipal well in overburden. 

® Drilled uiunicij)al well in bedrock. 

1^ Flowini^ drilled iminicipal well in overburden. 

<^ Flowing drilled immicipal wel L in. bedroek. 

(o) Abandoned drilled uiunielpal well in overburden. 

© Abandoned drilled munieipal well in bedrock. 

(3 Abandoned lIowlnQ drilled municipal v/ell or well site in overburden, 

f. 

(fj) Abandoned flowinij drilled municipal well or well site in bedrock* 
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